Introducing Organic Chemistry in General Chemistry Course by Pecha, William
Iowa Science Teachers Journal 
Volume 4 Number 4 Article 16 
1967 
Introducing Organic Chemistry in General Chemistry Course 
William Pecha 
Follow this and additional works at: https://scholarworks.uni.edu/istj 
 Part of the Science and Mathematics Education Commons 
Let us know how access to this document benefits you 
Copyright © Copyright 1967 by the Iowa Academy of Science 
Recommended Citation 
Pecha, William (1967) "Introducing Organic Chemistry in General Chemistry Course," Iowa Science 
Teachers Journal: Vol. 4 : No. 4 , Article 16. 
Available at: https://scholarworks.uni.edu/istj/vol4/iss4/16 
This Article is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It has 
been accepted for inclusion in Iowa Science Teachers Journal by an authorized editor of UNI ScholarWorks. For 
more information, please contact scholarworks@uni.edu. 
122 IOWA SCIENCE TEACHERS' JOURNAL 
Introducing Organic 




The success of the CHEM Study 
and t he CBA High School chemistry 
courses have at least impressed upon 
the colleges t h a t 
t h e i r chemistry 
c o u r s e s need re-
vamping. There 
has been a notice-
able i n c re a s e of 
theory in general 
chemistry, esp e -
cially c o n c e p t s 
usually taught in 
Pecha physical chem-
istry, which show a definite advance 
of the curriculum. 
High school and college texts us-
ually devote several chapters to an 
introduction of organic chemistry. 
Organic nomenclature and functional 
groups are the usual topics of study, 
although many books deal with the 
structure of organic molecules and 
bonding theory as well. The organic 
t extbooks h av e emphasized struc-
t ural theory and reaction mechanisms 
attempting to r educe memoriza-
tion of organic reactions and princi-
ples. A greater understanding of the 
unique character of the carbon atom 
and how carbon compounds behave 
would definitely benefit a student 
pursuing a course in organic chemis-
try. How about the terminal stu-
student? Would he benefit more 
from a more practical approach to 
organic chemistry? There is a trend 
to separate the technical students 
from the terminal students by teach-
ing separate courses for freshmen, 
but I feel the terminal student would 
also benefit more from a theoretical 
view of the subject. Certainly the 
nomenclature and learning of the 
functional groups will not benefit 
him in any practical sense and these 
d i s c i p l i n e s are readily forgotten. 
However, I am considering the teach-
ing of organic chemistry using 
knowledge of structure, hybridiza-
tion, electronegativity, nucleophilic 
and electrophilic attack, and bond 
energy concepts often omitted or 
lightly touched upon in a lower level 
chemistry course. 
The success of the student pur-
suing a course in organic chemistry 
depends on a good understanding of 
these concepts. A previous back-
ground will at least provide the 
framework for understanding them. 
In the remainder of my paper, I will 
outline what I feel should be the ap-
proach used for teaching basic or-
ganic chemistry in the general chem-
istry course. 
Why is carbon unique? 
The electronic configuration of car-
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bon leads to the formation of four 
equivalent sp• hybrid orbitals which 
can subsequently form four strong 
covalent bonds. The bond between 
hydrogen and carbon is a good ex-
ample of why carbon forms so many 
stable compounds. The energy con-
tent of the carbon hydrogen bond is 
low and the resulting high heat of 
formation of the bond explains its 
high stability. This is also true of 
the carbon carbon bond which ac-
counts for the ability of carbon to 
exist in long chain molecules. The 
element silicon, being less electro-
negative, forms a weaker bond which 
is very unstable at increased chain 
length. The ability of carbon to form 
multiple bonds and form several hy-
brid bonding form s distinguishes 
carbon from the rest of the elements 
in group IV. Carbon also forms a sp2 
hybrid with the third p electron 
being used to increase the bonding 
between the two carbon atoms. 
The extra bond from the p orbital 
is known as a pi-bond which is a 
weaker bond but adds to the strength 
of the other bond and pulls the two 
carbon atoms closer together. The 
picture of the electron cloud illus-
trates this bonding. Also formation 
of the sp hybrid utilizing two p elec-
trons in forming a triple bond is 
unique of carbon. Elements with 
electrons in th~ third energy level 
and higher would have interference 
with low lying empty d orbitals that 
prevent the formation of the pi-bond. 
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The fact that electrons are not rigid-
ly defined particles but act more as 
an electron cloud can become appar-
ent here. The conjugate double bond 
system could be explained at this 
point. 
C!::::> c::::::::, n ~ 
-C -c- c-c..-c..-c- -- C -c-c-c-c --c 
~~ 
In the above examples the pi-bonds 
being delocalized electron clouds, tend 
to overlap resulting in all the elec-
tron clouds coming together to form 
one large electron cloud. The theory 
of this is backed up by the fact that 
all the bond lengths between the car-
bon atoms are equal and are in be-
tween the single and double bond in 
length. 
Carbon has the ability to form in 
rings. Because of the bond angles 
the six membered ring is favored. It 
is possible to draw a six membered 
ring with three conjugate double 
bonds which would lead to a struc-
ture having a delocalized electron 
cloud around the entire ring. The 
electron cloud in the conjugate sys-
tem can act as an electron donor and 
actually donate electrons to many 
metal ions. A t-
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The reactivity of the ring is in-
creased or made more basic by the 
addition of groups that donate elec-
trons. Because of the electronega-
tivity difference between elements in 
a compound one element will have a 
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denser electron cloud. 
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These groups when attached to an-
other atom will donate electron char-
acter. 
A molecule containing a very elec-
t ronegative element such as chlorine 
in methyl chloride tends to release 
t he more electronegative element as 
a negative ion leaving an electron 
deficient atom. In the case of carbon 
this would lead to the formation of a 
carbonium ion. This is often an inter-
mediate in an organic chemical reac-
tion and its ability to form deter-
mines the reactivity of the com-
pound. 
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With electron releasing groups on 
the carbon atom, the carbonium ion 
becomes more stable since the eff ec-
tive positive charge is reduced and 
the reaction proceeds faster. Electron 
withdrawing groups such as nitrate 
which is electron withdrawing will 
hinder the formation of the carbon-
ium ion, making a more effective 
positive charge which is more diffi-
cult to form. The oxygen atom in a 
molecule always tends to attract the 
electron cloud and greatly effects the 
character of the organic compound. 
J ust as in the case of the water mole-
cule, the oxygen usually forms a di-
pole, a positive and negative end of 
the molecule. 
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Many of the reactions involving a 
molecule with a dipole are very 
characteristic. The cyanide ion, for 
example, being negative (a nucleo-
phile) has electrons to donate. The 
cyanide ion will then attack the posi-
t ive part of the organic molecule. 
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A hydrogen ion on the other hand 
would tend to be attracted to the 
negative oxygen of the molecule. 
Carboxylic acids donate protons 
easily and this can be shown also by 
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The strength of organic acids and 
bases can also be determined simply 
by noting the differences in electro-
negativities of the different elements 
in a molecule. 0 0 
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By studying these properties of 
organic molecules, the student can 
begin to see the significance of the 
different functional groups and can 
predict their behavior in chemical 
reactions. Hopefully this will guide 
him to a more logical understanding 
of organic chemistry. 
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